Introduction
Blindness is one of the oldest and most dreaded health problems of mankind, and most of the underlying diseases are preventable, curable (or at least, controllable) with modern treatment modalities. Whereas avoidable blindness has largely been overcome in developed countries, it continues to represent a major problem up to this day in developing countries and in particular in the-currently 48-'least developed countries' (LDC) of the world [1] [2] [3] 
Patient profile
Upon presentation, patients were between 10 and 81 (mean, 51.3 ± 18.0) years of age. The presenting diagnoses are shown in table 1; most frequently, the leading cause of visual impairment was retinal detachment (n=12, 31.6%), followed by vitreous haemorrhages (n=6, 15.6%), macular hole, and proliferative diabetic retinopathy (both n=5, 13.2%). The non-assignment to surgical treatment was due to decisions of patients and surgeons, respectively.
Treatment and outcome
Two operations were performed by the visiting surgeon (CLS) alone, and the remaining 17 procedures by CLS and one of the participating local ophthalmologists. The operations lasted between 40 and 225 minutes (mean, 125.3 ± 45.1 minutes), and the operation theatre was utilized for a total of 57.5 hours over 6 days of surgery. The comparably long duration of surgery is a consequence of the teaching/supervision situation and indicates that this was taken seriously.
Due to the underlying pathology, all patients were treated with a 23-gauge pars plana vitrectomy (ppv). The small-calibre instrument was chosen because it simplifies the surgical procedure (lack of suturing), causes less discomfort, and yields a faster improvement of visual acuity in comparison to 'conventional' 20-gauge instrumentation [18] .
In addition to ppv, a variety of procedures were performed according to the individual patient's requirements (Table 2) . Most frequently, the vitrectomy was combined with endolaser photocoagulation (n=11, 57.9%) and membrane peeling (n=8, 42.1%). Phacoemulsification and implantation of a posterior chamber intra-ocular lens (PCIOL) was performed in 8 cases (42.1%), and all 12 cases with retinal detachment as the leading diagnosis received a precautionary scleral suture.
Three of the operations were graded 'easy', two 'difficult', and the remaining 14 operations 'very difficult'.
Despite the short observation period, the visual acuity improved noticably; the median visual acuity after surgery was 1.6 logMAR Previous experience of combined collaboration and training programmes [15] [16] [17] taught us that foreign aid only makes sustainable sense when local surgeons are trained to do the required jobs on their own. Facing the magnitude of the problem of blindness in LDC, there is no way that foreign doctors can solve it all by themselves. This kind of substitution only reaches few people and is far from being sustainable. It may even interfere with local efforts to build eye care programmes. However, our previous experience also taught us that we may encounter unexpected and unprecedented complications, challenges and pitfalls when implementing support programmes. Those problems may pertain to local or national political and bureaucratic peculiarities, tribal issues, and in particular unexpected shortfalls in equipment availability.
Foreign medical aid has been a reality for decades in most parts of the developing world, and therefore it is difficult to distinguish between intrinsic and extrinsic reasons for difficulty or failure. In this regard, the recently emerging opening of Myanmar to the world not only presents a major development demand, but also a unique research opportunity. The fact that Myanmar is practically 'aidnaïve' allows for the unbiased quality control of aid implementation and the analysis of potentials and pitfalls of ophthalmological aid programmes. The aim of the present paper is to objectively analyse our first experience with the teaching programme in vitreoretinal surgery in Myanmar and outline a 'cookbook' for future activities in similarly undersupplied countries or, more importantly, regions.
Methods

Design of the programme
Before onset of the programme, consent was obtained from the responsible local authorities after comprehensive information about scope, participants, and methods. Pertinent approval documents can be obtained from the corresponding author. 
Evaluation
Diagnoses, procedures, and visual acuity were determined upon presentation and on the final day of the programme, respectively. The technical difficulty of the required operation was graded by the author (CLS) in three increments ('easy', 'difficult', 'very difficult').
Results
Resources
With respect to the availability of resources, we found clearly distinguishable situations: The level of education and skill both in surgeons and nursing staff were very high, and surgeons were quite experienced in cataract, albeit not in vitreoretinal, surgery (CSR 1,600/1 million inhabitants). Another area of sufficient resources was that of surgical and optical devices: Operating microscopes, lasers, and surgical systems-even including small incision instruments-were largely up to developed countries' standards. However, most of the more advanced equipment came from unaccompanied donations and was to some extend unused. On the other hand, there was a notable shortage of especially expensive devices (e. g., Binocular Indirect OphthalmoMicroscopes) and consumable tools and materials (i. e., perfluorodecalin, silicone oil, curved laser probes, etc.), and standards of hygiene and sterilization were not matching surgical standards. as compared to 1.9 logMAR before the operations, and the median difference was -0.1 logMAR, equalling one line on visual chart. 11 of the operated eyes (57.9%) showed some degree of improvement of visual acuity, and in three eyes (15.8%) the difference exceeded 1.0 logMAR ( Figure 1 ).
Discussion
There is a great demand for vitreoretinal surgery in developing countries, and consequently the need for tertiary eye care centres with the required units and equipment as well as appropriate training facilities of vitreoretinal surgeons is eminent. As a result of out longstanding experiences in Kenya, Nepal and Myanmar we can state:
• International cooperation should respond to demand from institutions and/or ophthalmologists in the host country as opposed to being superimposed by foreign countries or NGOs ("paternal philanthropy").
• A long-term perspective with well-defined targets and a clear-cut phasing-out strategy must be defined at the beginning of the partnership.
The improvement of the population's health in poor countries is an immensely demanding and complex task, and the treatment of eye diseases and prevention of blindness are no exception to this rule. While improvements are attainable even under limited funding circumstances [19] , they require an integrated approach that homogeneously considers the aspects of availability and affordability of resources, their accessibility for and utilization by the general public, and the quality of delivered care. Evaluations of health care development programmes have shown that substantial funds can be expended without much benefit for the population in impoverished environments; moreover, introduction of treatment facilities without an integrated approach for their utilization may even aggravate poverty due to non-sustainable financial efforts for their accession [20] .
Consequently, it is not beneficial (and may even be detrimental) to simply purchase and deliver machinery for modern treatment without making sure that the ultimate goal-improvement of a population's health status-is being met. On the contrary, our Myanmar experience shows that the availability of technical equipment as such is one of the areas with relatively low deficiencies, but that the utilization of advanced equipment requires local education and training.
Overall, the assessment of the one-week training programme was very positive from the side of the participants and the instructors, respectively. In the meantime, one of the participants (CWL) has spent 6 months at the Department of Ophthalmology, University Ludwig Maximilian Munich, and an upcoming programme in Myanmar is scheduled for May, 2014.
The first lesson to be learned from the first implementation of the programme is the high standard of surgical skill already present; the cataract surgical rate (CSR) in Myanmar was 1,600/1,000,000, indicating a fairly high penetration of ocular surgery in comparison to other LDC and developing countries [21, 22] . Although this didn't pertain to the more complex-and technically demandingvitreoretinal procedures, it did indeed facilitate the teaching and made the one-week instruction/supervision programme all the more worthwhile. As a matter of fact, in retrospect the very good standards in basic ophthalmological surgery were a precaution of success of the fairly short period of teaching. Based on this experience, shortterm residencies of Myanmar colleagues in high-volume tertiary eye care centres in developed countries would be an excellent method of stepwise qualification; unfortunately, Myanmar's current system of postgraduate education requires 12-month periods of abroad residency to be spent in a single country, which is less than ideal from this point of view.
A definite positive is the generous approval of foreign surgeons' teaching and operating by the Myanmar government; this facilitates sandwich programmes that allow foreign surgeons to gather practical experience and provide substantial benefits for all involved, first and foremost including the patients afflicted by vision-threatening or -destroying eye disorders. While the initial situation in terms of human resources and technical appliances was better than expected (and a more than adequate basis for the teaching programme), we identified two distinct areas with deficiencies: Hygiene and sterilization standards on the one, and supply of consumable tools and materials on the other hand. The former issue is theoretically relatively easy to address, but nevertheless represents a pressing global concern: Healthcare associated infections-being a major problem in industrialized countries as well-are 5 to 25 times more frequent in developing and LDC, and post-surgical infection rates frequently exceed 25% [23] . In recognition of this issue, the WHO has launched the ‚World Alliance for Patient Safety' in October 2004, emphasizing hand hygiene in healthcare as the key method for improvement [24, 25] . The Hippocratic principle of non-maleficence ('primum non nocere' [first, do no harm]) dictates that this issue should be taken seriously, and our observation of room for improvement underlines its importance especially in a resource-replete environment.
A rapid and substantial improvement of the hygienic standards in the Yangon Eye Hospital is certainly attainable without any extra expenditure, but it requires a distinct and targeted educational effort. Just as in teaching surgical skills, short-term residencies in European, North American, Australian, or Singaporean eye care centres would prove to be extremely helpful for the obtainment of appropriate techniques and procedures.
The shortage of consumables reflects a structural problem that we consider typical for developing and least-developed countries based on previous experience in countries like Kenia [15, 17, 26] and Nepal [27] , respectively: Due to the relatively slow turnover, the local distributors have no particular interest in stocking the very expensive and perishable goods because they fear financial losses if they are not sold before their date of expiry. In LDC the majority of patients can contribute nothing or little to the cost of surgery-"cost sharing" -, but models from India and Nepal demonstrated that even in poorer rural populations a significant financial contribution can be achieved [28] . Primarily, the supply of consumables is the local government's responsibility and should only become foreign governments' or NGOs' duty in serious crises.
Whereas the method of examination, discharge and re-admission for surgery did not impose serious logistical problems in the urban Yangon area, it would have complicated patients' access to the programme in more rural regions where transportation can represent an insurmountable obstacle. For the future, it would be preferable to integrate diagnosis and treatment into one hospital visit.
In conclusion, the following aspects should be considered in planning and execution of future programmes for teaching and training of vitreoretinal surgery in LDCs:
• The surgical skill of local ophthalmologists can be unexpectedly high; the cataract surgical rate CSR provides a good 'rule-of-thumb' assessment method.
In countries with a low CSR, development of basic surgical skills and implementation of safe cataract surgery should be implemented before the more complex procedures. This 'staggered' approach yields faster and more population benefits because up to 75% of blindness worldwide is caused by cataract [29] .
Development programmes must be preceded by an analysis of locally available resources and adapted to its results. This should include a photographic documentation of available facilities that can be electronically submitted to the visiting consultant to allow for demand-adapted planning.
A working infrastructure for the continuous supply of consumables and the obtainment of expensive equipment needs to be established. Since device and consumable acquisition is often a subject of bureaucratic approval, it may help to lend expensive devices like the BIOM for the teaching period and later negotiate acquisition with the background of a demonstrable benefit.
Novel surgical techniques, e. g. 23/25-gauge ppv, can and should be taught and implemented within the training programme. This also applies to complex procedures: For instance, the combination of phacoemulsification, PCIOL and ppv is beneficial in terms of completeness of vitreous removal and consequently postoperative convalescence; however, the slightly longer duration requires careful maintenance of intra-ocular pressure, and mastery of the appropriate techniques requires some skill.
Implementation of sandwich training programmes creates an enticing win-win situation with substantial benefits for every involved stakeholder.
Along with teaching and training of ophthalmological surgeons, it is paramount that nursing staff in operating theatres, emergency rooms and wards receives equivalent attention with special respect to the issues of hygiene and asepsis. This should include short-term residencies abroad and certifications for obtained qualifications.
The aforementioned 'staggered' approach equally applies to regional penetration of available methods. Without any reasonable doubt, a development programme for vitreoretinal surgery in Myanmar has to originate in Yangon, but must not end there. In a country with roughly 60 million inhabitants, sufficient supply of only the capital region (with about 10% of the population) merely scratches the surface of the underlying issue that must not be forgot: Prevention of global blindness.
It should be noted that this 'cookbook' is mostly based on personal experience and does not claim completeness. However, said experience spans over 14 years and three countries on two continents, so we are fairly confident that it is comprehensive.
